Full-Length Recombinant Human Proteoglycan 4 Interacts with Hyaluronan to Provide Cartilage Boundary Lubrication.
Proteoglycan 4 (PRG4) is a mucin-like glycoprotein present in synovial fluid and at the surface of articular cartilage. The objectives of this study were to (1) assess the articular cartilage surface adsorption and in vitro cartilage boundary lubricating ability of full-length recombinant human PRG4 (rhPRG4), and (2) cartilage boundary lubricating ability of purified rhPRG4, both alone and in combination with hyaluronan (HA). rhPRG4 adsorption onto articular cartilage explants was assessed by immunohistochemistry and dot blot. An in vitro cartilage-cartilage friction test was used to assess rhPRG4's cartilage boundary lubricating ability compared to bovine PRG4, and that of purified rhPRG4 both alone and in combination with HA. rhPRG4 was able to adsorb to the articular surface, as well as the cut surface, of cartilage explants. The kinetic coefficient of friction of rhPRG4 was similar to that of PRG4 (p = 0.16) and lower than phosphate-buffered saline (p < 0.05), while that of purified rhPRG4 + HA was significantly lower than rhPRG4 alone (p < 0.05). This study demonstrates that rhPRG4 can adsorb to an intact articular cartilage surface and functions as an effective boundary lubricant, both alone and with HA, and provides the foundation for in vivo evaluation of this clinically relevant full-length rhPRG4 for treatment of osteoarthritis.